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Lodge. In these figures the left-hand diagram shows 
the sending station, and the right-hand diagram the 
receiving station. At the sending station the aerial, t, 
is connected to a condenser, 1. 'fhe opposite terminal 
of this condenser is connected to earth through the 
condenser, n, and also to the spark-gap, g, through the 
adjustable inductance, ?n p. The electric energy is ae
rived from the coil, c, which has a trembling break, 
and this coil can be put in and out Of circuit by the 
key, a. This key short-circuits the condenser, d, and 
the inductance, e. On the other diagram the aerial 
ends in a condenser, 1, and the oscillations set up in 
the aerial by the Hertzian waves excite other oscilla
tions in the circuit of the condenser. This condenser, 
1, has an overflow path in which the coherer, h, is in
serted for the purpose of detecting the overflow with 
the battery, j, the telegraphic receiver, i, and a sub
sidiary condenser, o. The object of the subsidiary con
denser, 0, is to act as a shunt to the battery and re
ceiver as far as sudden el.ectric changes are concerned, 
and this affords an easy path for overflow from the 
main condenser, 1. In order to provide for efficient 
tuning or syntonism between the sending and receiv
ing circuits, the length, or self-induction, of each con
denser circuit is capable of adjustment by a sliding 
contact, as at p?n. 

different from that of b. The instant the lips are 
opened, as in p, there is a sudden pressure on the ear, 
not a series of vibrations, and this is followed first by 
modified waves (representing pressures) and then by 
the special vibrations or pressures of the vowel. With 
b there is much less pressure on the ear, and there are 
two or three vibrations. as b is not a silent consonant, 
and these are followed by the modified vowel pressures, 
and then by the true vowel pressures corresponding to 
the vowel. The modified vowel is produced during the 
short time in which the oral mechanism is adapting it
self to the vowel, as in po or in passing from the vowel 
to the closure, as in op. Thus the ear, because it is 
so wonderful'ly sensitive, infinitely more sensitive 
than any phonograph or telephone, catches the little 
variations, and we can distinguish between p and b, 
although both form at the lips. And the same indi
vidual distinctness is noticeable in connection with all 
the other consonants. 

IN THE HEART OF THIBET. 
IN the summer of 1900 M. ZoubikoJ:!' -er;;ered Thibet 

from the north as a member of a caravan of seventy 
pilgrims, including many Lamas. He approached Cen
tral Thibet by thp. Boumza Mountains, where Przhe: 
valsky was turned back in 1879. The road led through 

INVESTIGATIONS IN PHONOGRAPH PHENOMENA. a treeless alpen landscape, with snow·topped moun
tains extending east to west in parallel chains, and it PROF. M'KENDRICK, of the Glasgow University, has thin, nomadic population. An agricultural community been carrying out prolonged investigations relative to was found only within sixty or seventy miles of the phonograph and the attendant phenomena con- Lhassa. _ cerning the repetition of articulations as accomplished The climate was found to be harsh and dry. Snow by the phonograph. As is well known, the principle falls occasionally from December to March; rain from of the phonograph is the recording of each and every May to August; April, September, October and Novem-vibration of a sound on a wax cylinder in the bottoll1 ?1Jer are dry. The medium annual temperature was of a spiral groove, by means of a finely adjusted sen-' found 'to be 42, 67, and 50 degrees Fahrenheit for sitive needle. These sounds can afterward be repeat'ed morning, noon and night, respectively. The data for by running over the marks so recorded. These marks 

6 upon the wax cylinder constitute a series of wax forms, December are 17, 34, and 27 degrees, and for July, 0, 
77, and 65 degrees. some of which are of great complexity .. Prof. M'Ken- The population, which has at times been estimated drick has devised a�)ustrume� by means of which the at 33,000,000, is probably about one-tenth this number. wave marks on�the phonograph cylinder can be tran- It is decreasing through disease, particularly smallscribed in a greatly amplified form on a strip of paper pox, and on account of the large number of celibate similar to that used in a printing telegraph. Six inches priests. . 

of the strip of paper shows the waves that are im- The sons of Chinese soldiers and merchants tempor-printed on the wax cylinder of the phonograph in 1-6 arily resident in Thibet are counted Chinese, the of an inch, representing the 1-100 of a second. daughters Thibetans. Other foreign residents are In-All sounds, whether they be breathed (whispered) dians from Cashmere, Mongol ians and Thibetans from vocal sounds as in singing, or articulate speech, have Neual, the latter being skilled artisans, architects, a distinctive physical nature, since they all differ in in- sculptors and jewelers. The Cashmere Mohammedans tensity, pitch, and quality. Prof. M'Kendrick has de- are traders. They usually convert their Thibetan vised a method whereby the intensity or loudness of wives. tones from the phonograph may be augmented. The Almost all the land in Central Thibet belongs to the sound waves fall on a microphone, and the electrical Dalai Lama. Only high officials in Lhassa have hered-variations so produced pass through the primary coil itary homes. The Thibetan houses are of brick and of an induction machine. Corresponding variations, but stone, but have chimneys only in the kitchen. The more intense, occur in the secondary coil, and the cur- other rooms have holes to let the smoke escape, and rent so produced acts on a specially constructed tele- are cheerlessly cold. Dried dung is the principal phone. When the currents so modified by the micro- fuel. phone are applied to an electro-magnet acting on a The common run of folks wear white, the wealthy membraneous drumhead partly covered by a ferro- reB, officials yellow, and soldiers blue clothing of home-type plate, each variation in the magnetic field pro- spun. Jewels are worn in great abundance by the duced by the sound of a note coming from the phono- women. Barley meal, soup, the raw flesh of the yak graph can be recorded on the blackened surface of a and of sheep, butter, sour. milk, and vegetables are the rotating cylinder. main items of the diet. Wheat spirits sell for a cent Furthermore, he has devised a means for directly a bottle. Men smoke tobacco and the priests take 
registering the vibrations of all tones of speech, so snuff. that they may be seen. A rigid lever is attached to The people of Central Thibet are passionately at-
the recorder of the phonograph. This is brought tached to their religious observances, which are purely against the surface of a smoked glass plate, which, by formal. Prayers are regarded as of magic potency and 
a mechanical contrivance, dashes across the point of figure in all ordinary and extraordinary affairs of 
the stationary lever with great velocity, while a sound life. Medicine is in small popular favor. Morals are is articulated to the disk of the phonograph. It is primitive and marriage ties are loose. Both polygamy 
thus demonstrated that for a given pitch each vowel and polyandry are common. 
has its own wave form. When an explosive consonant Agriculture and cattle raising are the principal em-
like p comes before the vowel, no marks on the glass ployments. Wheat, barley, peas and beans, cattle, 
plate are made for p, but there are the wave forms for sheep, yaks, horses, asses, and mules are the main 
o when 0 is sounded after p, as in po. It is a curious products. Yaks and asses are used as pack animals. 
fact that a consonant always modifies the wave form Labor is cheap, men being paid two or three cents a 
of the vowel following it or coming before it, as in po day, while women usually serve for their keep. Even 
or op. Through his investigations Prof. M'Kendrick a Lama receives only ten cents for a whole day's 
has discovered that the consonant r is made up of lit- prayers. Sheepskins, cattle, yak tails, statues, books, 
tle groups of vibrations, consisting of nine vibrations, and yellow lama caps are exported. The yak tails 
and then a break with no vibrations, and so on so long serve as horse tails in the outfit of Turkish pashas. 
as r is sounded. The nature of many speech sounds English and Indian cottons and woolens and copper 
may also be easily and readily determined. In the pro- and enamel utensils are introduced from India; tea, 
nunciation of i as ee, the tone of the larynx may have silks, and cottons, horses and asses from China. 
a pitch varying from 400 to 500 vibrations per second, Lhassa was built in the seventh century. It has 
but it is associated with a harmonic tone, the vibra- a picturesque location on the southern slope of a moun-
tions of which are as high as 3,000 per second and yet tain, with luxurious gardens on the west and south. 
are easily distinguishable. The Uitchu River passes to the south of the city. 

The investigations of Prof. M'Kendrick in the rami- Dikes and canals have been constructed as a protection 
tication of phonetics show that: 1 .  Vowels are musical against overflows. A fine broad street around the city 
tones produced in the larynx, but they owe their spec- serves for religious processions and penitential exer-
ial quality to the fact that -the laryngeal tone arouses cises. 
by resonance mouth tones, which are added to the Penitents go the length of this street, falling to the 
laryngeal tone or they may mask it to such an extent ground every five or six feet, so that in a day they 
that it may scarcely be heard. The pitch of these prostrate themselves about three thousand times. The 
mouth tones need not be necessarily simple multiples city is small, having at most only 10,000 regular in-
of the pitch of the laryngeal tones, but they are often habitants.. It is, however, an important trade center. 
of this character. The pitch of the mouth tones is vari- The native traders are all women. 
able, owing to the possibility of infinitely small The temple of Buddha, in the center of the city, is 
changes in the capacity of the oral, nasal, and other about 140 feet square. It is three stories high, and has 
cavities of the face, depending on' the individual, and three gilded Chinese roofs. It shelters the gigantic 
thus we may say that there are hundreds of vowel bronze statue of Buddha, which has a hammered gold 
sounds. But while this is so, the variation is never jeweled headdress. A sacrificial fire fed with melted 
beyond a certain limit, so that the vowel a (pro- butter burns before the statue. Other statues and 
nounced ah) for example, is always recognizable as a. relIcs are kept in other chambers of the same temple, 
whatever may be the pitch of the note on which it is among which is the statue of the Goddess of Women, 
sung. Thus, just 'as no two human faces are abso- to which are offered spirits and wheat. The wheat is 
lutely alike, so no two vowel tones produced by differ- at once eaten by mice. In the same temple are also 
ent persons are identical in quality. If such were not rooms for the Dalai Lama and his council. 
the case, we should be unable to distinguish one hu- The residence of the Dalai Lama is about a mile 
man voice from another. away from Lhassa, on Mount Bodala (Buddha La). 

2. Consonants are breaks or stops in the current of It was built in the seventh century. Near by is the 
air, or when they are continuants they modify the cur- old castle Hodson-Bodala, which is 1,400 feet long and 
rent of air as it passes through the oral cavity. Some nine stories high. Here are located the treasury, the 
are voiced, as v (in vowel), others are voiceless, as f mint, the schools of theology and medicine. quarters 
(in father). When voiced, the tone is partly produced for 1,200 officials and 500 monks, and a prison. As 
in the larynx; when voiceless, there is no sound. A many as 1,000 priests participate in religious proces-
consonant like p gives no sound until the lips are sions to this mountain. 
opened and a vowel is sounded, but the form of the M. Zoubikoff also minutely described various mon-
vowel curve, whatever may be the vowel, is altered by asteries and temples, including three near Lhassa, 
the nature of the explosive opening, or by the sudden- where 15,000 monks are mainly engaged in learned 
ness of closure, as in m and n. Thus the curve of p Is pursults, At o�e of these, Brabun, nearly 6,000 bays, 
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young men, and even gray-bearded patriarchs ars 
studying theology, we total number of resident monks 
being 8,000. 

Thibetan Buddhism, brought from India in the 
seventh century, struggled against the native Sham
anism until the ninth century, when a compromise was 
agreed upon. Accoraing to the current teaching, there 
are many spirits which are continually reincarnated 
in men. 

The Dalai Lama is the living Buddha. Another De
fender of the F'aith is the Spirit Choidshen, whos] 
power is manifested through pious ascetics that spend 
their lives in contemplation. 

Since the fifteenth century, all power, civil and spir
itual, ·-has been nominally in the hands of the Dalai 
Lama, but China maintains a Manchu Resident and 
an army. In order to avoid strife in selecting a Dalai 
Lama, the Electoral Council places three strips of 
paper with the mlmes of three boys in an urn, and the 
Manchu Resident removes one with a small staff. The 
new Dalai Lama's education is intrusted to a college 
of learned men. Until his twenty-second year the gov
ernment is in the hands of a Regent appointed by the 
Emperor of China. 

The present Dalai Lama is twenty-seven years old. 
He. is the fifth since 1806, one of the Regents having 
continued in authority for an unusually long time 
owing to three children selected to be Lamas having 
died before attaining maturity. 

The Dalai Lama's Council, in whose hands the ac
tual power mainly resides, embraces four so-called 
"Galons," appointed by the Emperor of China. The 
administration. is in the hands of a closed aristocracy, 
and bribery and corruption are nearly universal. 

Among the common penalties are drowning, torture, 
flogging, banishment, and fines. The Thibetan army, 
of 4,000 men. is poorly disciplined and is armed with 
bows and old-fashioned guns. Robbery flourishes.
New York Times. 

THE ORIGIN OF THE DIAMOND. 
By E. M. SOUVIELLE. 

THE diamond has recently attained a scientific im
portance which justifies any effort to solve the mystery 
of its origin. 

In 1898, before the American Association for the Ad
vancement of Science at Boston, in advancing the 
theory of their meteoric formation, I offered the first 
explanation ever suggested. The Iacts were then suf
ficient to sustain it, and the recent discovery of the 
most perfect diamond ever found in a known meteorite 
has demonstrated what I then maintained, that dia
monds are visitors and not natives of the earth. 

It is now positive that in interplanetary space are 
bodies and conditions where diamornds are manu
factured, of a more perfect formation than any found 
on the earth. 

The only question possible to raise against my theory 
is, Are all diamonds of meteoric origin? 

As the evidence now stands, it is all in favor of their 
celestial origin, and no fact is found to give testimony 
to the other side. 

The volcanic theory is untenable for many reasons, 
and it is the only alternative to offer. 

Diamonds cannot be formed in the presence of 
oxygen, and the necessary conditions of heat, pressure 
and electrical energy, while they are all possible in 
volcanic action, were never succeeded by sudden cold, 
which is �qually requisite to the formation of the dia
mond crystal, as proved by Moissan in Paris and Kron
choff in Russia. 

The reasons that they are not of terrestrial origin, 
and must have been formed under conditions never 
possible in the earth are these: 

1. Oxygen is everywhere present. 
2. Sudden cold never succeeded intense heat, as ter

restrial temperature changes are slow in operation. 
3. They cannot possibly be reconciled with any of 

the eras of geo"logy, and have been denied a place by 
all geologists. 

4. They are always isolated, and are never found in 
masses O'f carbon, so common in all parts of the earth. 

5. They are consequently never found in a matrix 
when they could have been manufactured, as is the 
case with all other crystals. 

6. They have different refractive powers in their 
interior and exterior layers, owing to tension during 
their formation, according to Sir David Brewster, and 
others later. 

7. As conclusive, they have a different law of crys
tallization from carbon of known terrestrial character 
and formation. This fact as certainly proves them of 
meteoric origin, as the meteoric forms of iron and 
other mineraIs tell of their celestial birth. 

8. The diamonds of Kimberly are liable to crack or 
fly to pieces on coming into the air, and the diamonds 
of the meteorite in Arizona have done the same. T� 
establishes a most remarkable relationship and proves 
them all to have been subject to a pressure unknown 
to any terrestrial era which they have experienced. 

9. A perfect diamond was never found except in a 
meteorite. They are all fragmentary, broken. fissured, 
corroded and coated with foreign material, differing in 
individual cases and localities. 

Several writers have maintained against my theory, 
that the diamonds of Kimberly were c6rtainly not of 
meteoric origin, even if it were true of alI others. 

In his book on "The Diamond" now before me, Prof. 
Henry Carvil Lewis says, in reference to the kim
berlite, as the diamond-bearing rock of South Africa 
is named: 

"Olivine in round fragments constitutes the largest 
part of the formation. and this is also a common fea
ture of meteoritl:\s. The rock differs from any other 
earthly formation The structure can only be com
pared with meteorites. Dr. Wadsworth says these 
rocks possess the 'structure of meteorite�." 

The diamonds from Kimberly are found to have opti
cal anomalies due to strain. Fizeau thought this to be 
due to unequal distribution of heat during rapid cool
ing. This seems to be pro'ven by the fact stated above 
that diamonds frequently crack or explode on being 
taken from the mine, exactly as do those found In 
meteorites. The only conclusion from this is, that alI 
of them have been formed under the same or similar 
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